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Introduction 35
The bearded dragon (Pogona minor) is a species of lizard (Family: Agamidae) found on the 36 southwest coast and interior of Western Australia and includes the sub-species, the western bearded 37 dragon, (Pogona minor minor) and the Abrolhos bearded dragon (Pogona minor minima). The 38 latter is confined to the Abrolhos Islands, a chain of 122 islands, and associated coral reefs, in the 39 Indian Ocean off the west coast of Australia (Wilson and Swan, 2004) . The Western bearded 40 dragon lives in a variety of habitats including woodlands, heath, arid desert and even coastal dunes. 41
It is regarded as semi-arboreal, and is often observed basking on rocks or fallen trees (Ziring, 42 1999) . 43
Choleoeimeria is a coccidian genus, proposed by Paperna and Landsberg (1989) that includes 44 tetrasporocystic, dizoic and Eimeria-like coccidians infecting reptilian gall bladder epithelium (El-45 Toukhy et al., 2014) . Choleoeimeria species possess bivalved sporocysts and lack a Stieda body and 46 have cylindroidal or ellipsoidal oocysts. So far, over 40 Choleoeimeria species have been described 47 morphologically and four species have been reported from Australia; C. egerniae from White's 48 skink (Egernia whitii) (Modrý et al., 2006) , C. allogehyrae from the house gecko (Gehyra 49 australis), C. boulii from the Tree Dtella (Gehyra variegata) and C. heteronotis from Bynoe's 50 gecko (Heteronotia binoei) (Paperna, 2007) . To date no Choleoeimeria species have been reported 51 from the Western bearded dragon or from any other animal in Western Australia. Molecular 52 characterization of Choleoeimeria species is in its infancy and therefore only four partial 18S rRNA 53 sequences from Choleoeimeria species were available in GenBank, one from the gall bladder of a 54 diadem snake (Spalerosophis diadema) from the Czech Republic (accession number: AY043207). 55
The other three species reported from Spain were Choleoeimeria gallotiae from a Tenerife lizard 56 (Gallotia galloti) (accession number: KR360728), Choleoeimeria scincorum from a skink, Mabuya 57 M A N U S C R I P T
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Australia, both at morphological and molecular levels and propose the name Choleoeimeria 61 pogonae n. sp. This is the first report of Choleoeimeria from lizard hosts of the family Agamidae. 62 63 64
Materials and methods 65 66
Sample collection 67
The Western bearded dragon (Pogona minor minor) came into care at the Kanyana Wildlife 68
Rehabilitation Centre (KWRC), Perth. On admission it was noted that it had a depressed demeanor, 69 was extremely dehydrated and was reluctant to open it's eyes. A diagnosis of conjunctivitis was 70 made and the appropriate treatment implemented. A faecal sample was obtained a few days after 71 admission and microscopy (wet mount) revealed large numbers of amoeba, coccidian oocysts and 72 occasional nematodes. The lizard was subsequently treated with Metronidazole and Toltrazuril. 73 This lizard was euthanased three months later as it remained inactive and would not self-feed. It had 74 lost 19% of its body weight over this period, despite being force fed daily. A faecal sample obtained 75 a few days prior to euthanasia showed no evidence of coccidian oocysts, either by wet mount or 76 faecal flotation. 77
Faecal flotation was done using a standard protocol as described by Yang et al. (2014) . 78 Sporulated oocysts were observed using an Olympus DP71 digital micro-imaging camera and 79 images were taken using Nomarski contrast imaging system with a 100x oil immersion objective. 80 81
DNA isolation 82
Total DNA was extracted from 200 mg of faecal sample using a Power Soil DNA Kit 83 (MolBio, Carlsbad, California) with some modifications as described by Yang et al. (2012) . Briefly, 84 the faeces for DNA extraction were subjected to four cycles of freeze/thaw (liquid nitrogenM A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT 5 followed by boiling water) to ensure efficient lysis of oocysts before being processed using the 86 manufacturer's protocol. A negative control (no faecal sample) was used in each extraction group. The amplicons from the second round PCRs were gel purified using an in house filter tipM A N U S C R I P T
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PrismTM Dye Terminator Cycle Sequencing kit (Applied Biosystems, Foster City, California) was 111 used for Sanger sequencing according to the manufacturer's instructions. 112 113
. Phylogenetic analysis 114 115
Phylogenetic trees were constructed for Eimeria spp. at the 18S rRNA and COI loci with 116 additional isolates from GenBank. Phylogenies were conducted using MEGA (Molecular 117
Evolutionary Genetics Analysis software, version 6, Arizona State University, Tempe, Arizona, 118
USA). Maximum likelihood (ML), neighbor-joining (NJ) and maximum parsimony (MP) analyses 119
were conducted with the Tamura-Nei model based on the most appropriate model selection using 120
ModelTest in MEGA 6. Bootstrap analyses were conducted using 1,000 replicates to assess the 121 reliability of inferred tree topologies. 122 123
Results 124
Description 125
3.4.1 C. pogonae n. sp. (Fig. 1a and 1b) . Table 1 ). 131 M A N U S C R I P T GenBank and few Eimeria COI sequences. The phylogenetic analysis placed C. pogonae n. sp. in a 162 separate clade (Fig. 3) (Table 1 ). Although C. pogonae n. sp. and C. tilburyi share morphological similarities, E. tilburyi 179 was described from an East African chameleon while C. pogonae n. sp. is from an Australian 180 agamid lizard and therefore there are differences in host families as well as zoogeography. The 181 pathogenicity of C. pogonae n. sp. is unknown and further research is required to better understand 182 the pathogenic potential of C. pogonae n. sp. 183 Cannon (1967) described 5 new Eimeria species from Australian lizards. Of these, E. 184 egerniae oocysts, described from the gall bladder epithelium of White's skink, with a large L/W 185 ratio (1.88), most closely resembles those from C. pogonae n. sp. However, a polar granule is 186 present in in C. pogonae n. sp. but is absent in E. egerniae. The dimensions of their oocysts and 187 sporocysts also differ (Table 1) 
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At the molecular level, based on 18S sequences, C. pogonae n. sp. was most closely related to 189 M A N U S C R I P T 
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